(f

R AD_A282 873 AENTATION PAGE

Form Approved
OM8 No 0704.0188

MUMPLET *2 $.079C€  “TW D8 MOCre  “C ~anrg re 1.me ‘or ‘OVIPWIRY AYTIUCLGNY SEMCNVNG 03 4T'AG 31D CUI S
ING ‘T S AG TN TLECI AR L INTNMATGN  LeAG (OMMEnty re?uqmq M3 OUIGEN eLlimate Of 4ny tNer 0.t 3t "y

§ e DUrGen I LINANGIIN ~2300ueITe S8Y, oy TR rate o

NCImMAtCA I8 100y ang €00y, (IS arersor

Tne P 3T THanagemant 4ng 3.09€0 100raCrs Pagucton Project (3704-0188) Mmhington SC 29803
A
EPORT DATE 3. REPORT TYPE AND OATES COVERED «
| July 31, 1994 Annual Report

4. NITLE AND SUBTITLE

of fluid dynamics

Nonlinear Problems in Fluid Dynamics and Inverse Scatteri
--Propagation and capturing of singularities in problems

and inverse scattering

6. AUTHOR(S)

Gregory Beylkin

10/1/93-9/30/94
5. FUNDING NUMSERS ‘
g ( f

Campus Box 526

7. PERFORMING ORGANIZATION NAME(S) ANO ADORESS(ES)
Program in Applied Mathematics

University of Colorado, Boulder

Boulder, CO 80309-0526

8. PERFORMING ORGANIZATION
REPORT NUMSBER

1534619

Department of Navy

Code 1111
800 Norcth Quincy St.

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADORESS(ES)

Office of Naval Research

Arlington, VA 22217-5000

_i

11. SUPPLEMENTARY NOTES

122, DISTRIBUTION ' AVARABIITY STATEMUNT

10. SPONSORING / MONITORING
AGENCY REPORT NUMBER

NO0O14-94-1-0194

Fh ELECTE
AUG 02 1994

F

distbunion 1s unlimised

This documen! bas been appioved !
for public telecse and sals; im

12b. DISTRIBUTION CODE

(73, ASSTRACT (Manrmum 700 words)

94-24215

Research {nvestigations and development of the fast adaptive algorithms using
orthonormal bases with controlled localization in the time-frequency domain
(e.g. wavelets) have been successful and several new algorithms have been
developed. Among the results is the Unequally Spaced Fast Fourier Transform
(USFFT) algorithm and a nev approach to numerical homogenization.

005

14 SUNECT TEAMmS

17, SECURITY CLASSHICA NON
OF REPOAT

TP e T T Y PR
18, SECURITY CLASSHICATION [19. SECURITY CLASSIFICATION | 20. LIMITATION OF ABSTRACT

Of TS PAGE OF ABSTRACT

1S. NUMBER OF PAGES

16. PRICE CODE

NSN 7340-01-200.5500

DPTIC QUALITY v CTED 3

Stardard Form 298 (Rev 2-89)
Srer PG Oy ANS r@ T3 9
40N




|

ONR Grant: NO00014-94-1-0194
Nonlinear Problems In Fluid Dynamics and Inverse Scattering

Principle Investigator: Gregory Beylkin
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Research investigations and development of the fast adaptive algorithms using
orthonormal bases with controlled localization in the time-frequency domain (e.g.
wavelets) have been successful and several new algorithms have been deveioped.
Among the results is the Unequally Spaced Fast Fourier Transform (USFFT)
algorithm and a new approach to numerical homogenization.

Research Activities:

Using a Battie-Lemarie scaling function we have constructed a fast algorithm to
evaluate the Fourier transform of generalized functions. In particular, we have
developed an algorithm for the Unequally Spaced Fast Fourier Transform and
tested its performance in dimensions one and two. Also we have a new aligorithm to
evaluate the Fourier Transform of an image, taking into account the discontinuities
within the image. Our approach aiso has implications for numerical solutions of
PDE's which we plan to investigate further.

Jointly with Mary E. Brewster, we have constructed a numerical scheme for
homogenization of inear differential and difference equations via multiresolution
analysis. This work has a potential for a significant impact by permitting us to
construct the equations for computing the projection on a sparse scale of the
solution of equations given on very fine scales.

Jointly with John Dunn and David Gines, we developed a practical hybrid method
for solving Static and Quasi-Static problems in Electromagnetics using wavelets.

Jointly with Bruno Torresani, we developed a method of applying operators in
wavelet bases. This method is different from both standard and non-standard forms
that have been developed previously and is very efficient for convolution operators,
e.g. the Hilbert transform.




A new efficient method for design of FIR Approximation of IR Filters has been
developed. We use a “non-traditional” approach to this problem.

The work with James Keiser on solving partial differential equations in wavelet
bases has continued. The results will be published shortly.

The work with Robert Cramer on the multidimensional algorithms for the fast
evaluation of a class of integral operators on functions is producing results. We also
expect to release these results shortly.
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"Wavelets and Fast Numerical algorithms®, G. Beylkin, Proceedings of
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Preprints: .

"On Factored FIR Approximation of IIR Filters®, G. Beylkin, November
1993, PAM Report #181

*Implementation of Operators Via Filter Banks, Autocorrelation Shell
and Hardy Wavelets®, G. Beylkin and B. Torresani, February 1994, PAM
Report #185

"A Multiresolution Strategy for Numerical Homogenization®, M.E.
Brewster and G. Beylkin, March 1994, PAM Report #187
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